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DT1050 DIGITALKER™ Standard Vocabulary Kit 


General Description 


The DIGITALKER™ is a speech synthesis system con- 
sisting of several N-channel MOS integrated circuits. It 
contains a speech processor chip (SPC) and speech ROM 
and when used with external filter, amplifier, and speaker, 
produces a system which generates high quality speech 
including the natural inflection and emphasis of the 
origina! speech. Male, female, and children's voices can 
be synthesized. 


The SPC communicates with the speech ROM, which con- 
tains the compressed speech data as well as the frequen- 
cy and amplitude data required for speech output. Up to 
128k bits of speech data can be directly accessed. 


With the addition of an external resistor, on-chip de- 
bounce is provided for use with a switch interface. 


An interrupt is generated at the end of each speech se- 
quence so that several sequences or words can be 
cascaded to form different speech expressions. 


The DT1050 is a standard DIGITALKER kit encoded with 
137 separate and useful words, 2 tones, and 5 different 
silence durations. (See the Master Word List Table |). The 
words and tones have been assigned discrete addresses, 
making it possible to output single words or words con- 
catenated into phrases or even sentences. 


The “voice” output of the DT1050 is a highly intelligible 
male voice. The vocabulary is chosen so that it is applica- 
ble to many products and markets. 


Features 


™ COPS™ and MICROBUS™ compatible 

™ Designed to be easily interfaced to other popular 
microprocessors 

™ 144 addressable expressions, including numbers 

® Natural inflection and emphasis of original speech 

@ Addresses 128k of ROM directly 

@ TTL compatible 

® On-chip switch debounce for interfacing to manual 
switches independent of a microprocessor 

® Interrupt capability for cascading words or phrases 

® Crystal controlled or externally driven oscillator 


Applications 
® Telecommunications ® Consumer products 
® Appliance @ Clocks 


® Language translation 
® Annunciators 


® Automotive 
@ Teaching aids 
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Applications Information 
Frequency Response of Combined Amplifier and Speaker 
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w 00 * 10k 
FREQUENCY (Ha) 

Note 1: This curve is the desired response of the entire audio system including speaker. 
Minimum response is a low pass filter with a cutoff frequency of 200 Hz. Foranaudiosystem 
with a natural cutoff frequency around 200 Hz, this filter can be eliminated. This cutoff fre- 
quency may be tuned for the particular voice being synthesized. For alow pitched male voice 
it may be 100 Hz, while for a high pitched female or child's voice it might be 300 Hz. 

Note 2: This is optional filtering that can be eliminated by proper selection of the speaker. If 
this 2 pole response is electronically produced, it should be adjusted as described in Note 1. 
Note 3: This is optional filtering that can be eliminated for simpler systems. The acceptable 
range for this cutoff frequency is 6000 Hz-8000 Hz. 


Typical Applications (continued) 
DIGITALKER System Using COP420 Interface 
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Absolute Maximum Ratings* 





























Storage Temperature Range —65°C to + 150°C Voltage at Any Pin 12V 
Operating Temperature Range o°Cto70°C Operating Voltage Range, Vop-Vss 7Vto11V 
Voo-Vss Lead Temperature (Soldering, 10 seconds) 300°C 
DC Electrical Characteristics* 1, =0°c to 70°C, Vop=7V-11V, Vss= OV, unless otherwise specified, 

Symbol Parameter { Conditions Min Typ Max | Units 
Mit Input Low Voltage -0.3 0.8 v 
Vin Input High Voltage 2.0 Vop Vv 
Vor Output Low Voltage lop = 1.6 mA 0.4 Vv 
Vou Output High Voltage lon = — 100 pA 24 5.0 Vv 
Vix Clock Input Low Voltage -0.3 1.2 Vv 
Vinx Clock Input High Voltage 5.5 Vop Vv 
lbp Power Supply Current 45 mA 
Nie Input Leakage +10 pA 
Nix Clock Input Leakage +10 pA 
Vs, Silence Voltage 0.45Vpp vi 
Vout Peak to Peak Speech Output} Vpp=11V 2.0 v 
Rext External Load on Speech Rext Connected Between Speech 50 ko 

| Output Output and Vgs, a 
AC Electrical Characteristics* 1,=0°C to 70°C, Voo=7V-11V, Vss = OV, unless otherwise specified. 

Symbol Parameter Min Max Units 
tew CMS Valid to Write Strobe 350 ns 
tosw Chip Select ON to Write Strobe 310 ns 
taw Data Bus Valid to Write Strobe 50 ns 
twa CMS Hold Time after Write Strobe 50 ns 
twa Data Bus Hold Time after Write Strobe 100 ns 
tww Write Strobe Width (50% Point) 430 ns 
rey ROMEN ON to Valid ROM Data 2 Hs 
twss Write Strobe to Speech Output Delay 410 us 
fy External Clock Frequency 3.92 4.08 MHz 








Note: Rise and fall times (10% 
*SPC characteristics only. ROM ch 


Timing Waveforms 





DATA BUS 
{sw 1-8) 


10 90%) of MICROBUS signals should be 50 ns maximum. 
aracteristics covered by separate data sheet for MM52164 


Command Sequence 














Timing Waveforms (Continued) 


ROM Data Timing 





Note 1: ROM Data 1-8cango valid any time after ADRO-13 changes, however It must be valld within the treg spec 





and remain valid until ROMEN goes high. 


Functional Description 


The following describes the function of all SPC input and 
output pins. 


Note: In the following descriptions, a low represents a 
logic 0(0.4V nominal), anda high represents a logic 1 (2.4V 
nominal). 


INPUT SIGNALS 


Chip Select (CS): The SPC is selected when CS is low. Itis 
only necessary to have CS low during a command to the 
SPC. It is not necessary to hold CS low for the duration of 
the speech data, 


Data Bus (SW 1-8): This is an8-bit parallel data bus which 
contains the starting address of the speech data. 


Data bus inputs SW 1-SW 8 accept an 8-bit binary address 
which is the address of the word which is to be “spoken” 
from the DIGITALKER output. See the Master Word List 
(Table |) for the complete listing of words and their respec- 
tive addresses. If the entire word list Is not used, unused 
inputs must be connected to Vss- 


Command Select (CMS): This line specifies the two com- 
mands to the SPC. 


CMS Function 
0 Reset interrupt and start speech sequence 
1 Reset interrupt only 


Write Strobe (WR): This line latches the starting address 
(SW 1-SW 8) into a register. On the rising edge of the WR, 
the SPC starts execution of the command specified by 
CMS. The command sequence is shown in the timing 
waveform section. If acommand to start anew speech se- 
quence is issued during a speech sequence, the new 
speech sequence will be started immediately. When con- 
necting WR to a switch, it must be a single pole 2 position 
switch as shown on page 1. 


ROM Data (RDATA 1-8): This is an 8-bit parallel data bus 
which contains the speech data from the speech ROM. 


OUTPUT SIGNALS 


Interrupt (INTR): This signal goes high at the completion 
of any speech sequence. It is reset by the next valid com- 
mand. Itis also reset at power up. 


ROM Address (ADR 0-ADR 13): This is a 14-bit parallel 
bus that supplies the address of the speech data to the 
speech ROM. 


ROM Enable (ROMEN): For low power applications, this 
line can be used todrivea transistor that switches the sup- 
ply for static speech ROMs. See ROM data timing. 


Speech Output (Speech Out): This is the analog output 
that represents the speech data. See frequency response 
section. 


INPUT/OUTPUT SIGNALS 


Clock Input/Output (OSC IN, OSC OUT): These two pins 
connect the main timing reference (crystal) to the SPC, 


PHRASE QUALITY 


In normal human speech, the brain puts durations of 
silence between the words to make the sentence flow 
smoothly. Since several durations of silence are provided 
in the Master Word List, the actual quality of any phrase 
can be significantly improved by adding durations of 
silence (also assigned addresses) between the words. As 
one thinks about how the phrase is actually spoken, one 
might assume the approximate duration of silence be- 
tween each word, and insert the closest duration of 
silence from the word list. A hint in this area would be that 
for words beginning with the letters, K, T, P, B, D, and G 
insert 80 milliseconds silence prior to the words, and for 
words ending in the same letters as above, 40. milli- 
seconds silence following the word is recommended. 














Functional Description (continued) 


TABLE |. DT1050 MASTER WORD LIST 














8-Bit Binary 8-Bit Binary 8-Bit Binary 
Word Address Address Address 

sws SWi sws sWwi swe swi 
THIS IS DIGITALKER 00000000 /Q 00110000 }IS Sir00008 
ONE 00000001/R 00110001 JIT 01100001 
Two 00000010/Ss 00110010 |KILO 01100010 
THREE 00000011 |T 00110011 |LEFT 01100011 
FOUR 00000100 |U W0110100 |LESS 01100100 
FIVE 00000101 /V 00110101 |LESSER 01100101 
SIX 00000110 |W 00110110 {LIMIT 01100110 
SEVEN 00000111 |X 00110111 /LOW 01100111 
EIGHT 00001000 | ¥Y 00111000 |LOWER 01101000 
NINE 00001001 |2 00111001 |MARK 01101001 
TEN 00001010 | AGAIN 00111010 |METER 01101010 
ELEVEN 00001011 | AMPERE 00111011 |MILE 01101011 
TWELVE 00001100 | AND 00111100 | MILLI 01101100 
THIRTEEN 00001101 | AT 00111101 |MINUS 01101101 
FOURTEEN 00001110 | CANCEL 00111110 | MINUTE 01101110 
FIFTEEN 00001111 | CASE 00111111 |NEAR 01101111 
SIXTEEN 00010000 | CENT 01000000 | NUMBER 01110000 
SEVENTEEN 00010001 | 400HERTZ TONE 01000001 |OF 01110001 
EIGHTEEN 00010010 | 80HERTZ TONE 01000010 | OFF 01110010 
NINETEEN 00010011 | 20MS SILENCE 01000011 JON 01110011 
TWENTY 00010100 | 40MS SILENCE 01000100 | OUT 01110100 
THIRTY 00010101 | 80MS SILENCE 01000101 | OVER 01110101 
FORTY 00010110 | 160MS SILENCE 01000110 | PARENTHESIS 01110110 
FIFTY 00010111 | 320MS SILENCE 01000111 | PERCENT OPTTO 111 
SIXTY 00011000 |} CENTI 01001000 | PLEASE 01111000 
SEVENTY 00011001 | CHECK 01001001 | PLUS 01111001 
EIGHTY 00011010 | COMMA 01001010 | POINT 01111010 
NINETY 00011011 | CONTROL 01001011 | POUND 01111011 
HUNDRED 00011100 | DANGER 01001100 | PULSES 01111100 
THOUSAND 00011101 | DEGREE 01001101 | RATE 01111101 
MILLION 00011110} DOLLAR 01001110 | RE 01111110 
ZERO 00011111 | DOWN 01001111 | READY 01111111 
A 00100000 | EQUAL 01010000 | RIGHT 10000000 
B 00100001 | ERROR 01010001 | SS (Note 1) 10000001 
c 00100010 | FEET 01010010 | SECOND 10000010 
D 00100011 | FLOW 01010011 | SET 10000011 
€ 00100100 | FUEL 01010100 | SPACE 10000100 
3 00100101 | GALLON 01010101 | SPEED 10000101 
G 00100110] GO 01010110 | STAR 10000110 
H 00100111 | GRAM 01010111 | START 10000111 
f 00101000 | GREAT 01011000 | sToP 10001000 
J 00101001 | GREATER 01011001 | THAN 10001001 
K 00101010 | HAVE 01011010 | THE 10001010 
L 00101011] HIGH 01011011 | TIME 10001011 
M 00101100 | HIGHER 01011100 | TRY 10001100 
N 00101101} HOUR 01011101 | UP 10001101 
ie) 00101110] IN 01011110 | VOLT 10001110 
P 06101111 | INCHES 01011111 | WEIGHT (Note 2) 10001111 
Note 1: “SS” makes any singular word plural 





Note 2: Address 143 is the last lega! address in this particular word list. Exceeding address 143 will produce pieces of unintelligible invalid speech data. 























Crystal Circuit Information 
Typical Crystal Oscillator Network External Clock Input (4.0 MHz) 
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(4.0 MHz crystal manufactured by Electro Dynamics Corp. PIN HC18-20 pF) 


SPC Block and Connection Diagrams 
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* For specific ROM device information, see MM52164 data sheet. 























Recommended Schematic Diagram 








* LM346 or equivalent 
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Typical Applications (continued) 


Filter Circuit to Produce Maximum Frequency Response 
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DIGITALKER System Utilizing MICROBUS™ Interface 
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Low Power Configuration Using Static ROM 





1 
2x RECS 























NS Package Number N40A 
Tallonal Semiconductor GmbN WS Iniveatonal Ine, Japan National Semiconductor WE Brctvanics De Bran 
Eenbeimerstrase 61/1" Miyake Bulling (eng Kong) Lie tha Briganero Fara Lima B44 
2900 Serconducto Drive 800 Munchan 21 1:8 Yotsuya, Shinukw'ku 160 1h Fler, 
Santa Cara California 95051 Wes! Germany ‘oars, sapan Cheung Kong Eecronic Bog 
Te (408)737 $000 Te (089)876091 Tes. (03)985-3001 4 Hing Yip Sheet 
TWA (9101335-8240 Teen! 05-2272 TWH. 232 2018 NBC-2 wun Tong ‘ 
awoon, Hong Kon 1121008 CABINE SAD PAULO 
Twi 3-899295 
Thies 43866 NSEH HX 
Cable. NATSEM! 











non) goes not assume any responsiDnty or use-OF any citewily SESCHDED no clei Palen hcenses ave mpd, and Watlonal texerees te /igml: at any lane. wna 


j nolee % ctarge saic ereuity 





8 EN Sa 


7 le es > 


see 


“ROSNY Ul NSIA B13 1129 
-¥oo tunge azeiouNua pe izus0) Jad osiout 2A92q 
un aside ound ojsanb & ounjsoddo esquias 1p 





“quolz 
-p8odoud Ip auojzaup vjjD losdaas4y 0 (210U0S 
Qpuo 9] atuOd) yEUIpNiIsuo] ouos asoiuuny moiz 
-DAgiA a] aS OUOISIIGDIS UOU QIad ‘O11OJET]IOSO 
OuawoUss Un 2 edn] B] 2Yo OURNSOW HEZZIyeUL 
auoIzeiyip Ip 2 BzZUaiaj19IuT Ip fusuoUas | 


aan] E[fEP eUOIZEZZEIOd - 9°ET 


*¥§ OULIAYOS O[|NS OUBUIIOJ Is BYD BUOIZ 
-B1JJIP IP tJoue Fe oon] ouuep ‘oso] Ip ey 
Opudsajiaiul pe rulL9yos onp 1 ey tod rsopueded 
~oid ‘ayoriays 2puo Ie] :OssazS O1OJ JOP By IP [e 
ayoriajs apuo Ip vulaysis un oseULoy vssod 
Is ‘esOUTUM] dJUITIOs BP COZ |! OPURUOIZUNy 





oe SSS SSS 


‘mo opuosas oussfuvosour jt 2 ayenb oge “By 
BI[eP sosinjut is ‘oyids 1p O10] |f OssVAvITIE o1es 
-sed eyjej son] elJap ordweso je opuewojry 


jousoay-suaysinyy tp 
ordiund jap eonewoyss suorzeuasaiddey - cee “Bid 





-ordroutid 
onepprs jep oleuueye oyenb Ip vonvui 
-ayos quorzequasaiddes wun cg¢ “Sy ul OWIG, 

“ppuo,p araified 
-ns paonu vy vjuasasddps ‘oaissavons ajuawnj 
-pipaunut tp + 1 arupis! un po ‘oddnyaut mo ]1 
upluauaja ayaisafs apuo Ip 141uaI DIJOA O40] D 
ouoSuasip ‘osoununy ppuo.un ip aioifiedns vjjop 
J ajuvjs} 01429 un po yuni3304 owoSuaa ayo nund 1 
sexefounua soo ond 1s ayo ‘fausasy-susysinzy 
1p ordioud jf Opuanges Psua,ae asourumy 
apuo aJ2p auorzededosd vy ayo 1sa10dr,|]ap aseq 
Bins vdaids 1s suOIzeIyIP eIjap OUIWOUI, |] 


*(arei133e 
Ip opesd ur tpuinb 9 ayo 1ooR}s0) 23389139) 2194 
-iadns eins es]UOOUT aUaUPEWIOU ayo 1OIT}sO 
18ap ay1ed wesd tp EZzzapueIa IP DUIPIO Ossays O]|9P 
3 aony eyap ajanb 1p wossew oyow tworsuawip 
{p Ouons Jap epuo,p ezzayduN e] OPUassa ‘aUDUT 
-auanbay nid oyow eysajuRW Is Oss? BONSnoy 
ul ‘Izu :(o1oIejNpuO odn Ip iwoWOUD 1 eZzZIs 
217218 OSSD YD ON] JOP BACIdI B) BONSNIy Ul 
your eyuasaid Is OusWOUr; 32} uN ayo HOU Ig 


‘ajuaumauyiiias mid vivdosd 3s 
Nou vssa ‘ppuo,p vzzaySun] Dns vj uod ayojUOLf 
-u02 asassa sajod pp ajor21d js02 juolsuauup 1p 
m1a880 8ap ounuiuod ons Jau DsjuorU! BIN] DI 
pyoajonbiu3o ind Opucces ‘adn e[jap auorzesy 
“JP PJ2BP ayeraues oususousy jap s1ejoonsed 
orduiasa un ayo O.n]e 2 WOU OFBAIASSO OJUEND) 


“puorzeayip 1p PUY - $86 “BEd 





“(pse “3y 
ca) BsoUrUIny EUISUITUL BUSSE TP geQUI. 
OPYOSIP UN OULPUODIID dy auoIZeAyyIp Ip tour 





Ip auas eum oysod ons je o1edwoo 3 ored 
~WOds OSOUTUI] OTYDLa9 [F B49 BATASSO IS ‘(oynds 
Ip O10j) wus rp ouNDep ayojenb Ip oNsuleIp [T 
aiaBuniSFeL & OUY O10J [I SSUISAI IS 9S PW 


“sec “Bra 





-eoINawioas E9110, I12P 
RSsOWWe sony BIJEP woUrpyer auormededoid 
BI WOO OpsosoE UT oysanb :(Eg¢ “BY “A) OULIoYoS 
oj}ap Opiog ye ourissodde ts ayo romyesqued 9 
§ UL 201J9A BTUBA OUOD UN IP DUOIZas B] 2 249 
OSOUMUN] OFYDI2D UN OWIIYIS O[[NS a1[soooes 
IS 2019 :010J JOP vagwo,} OULJayds OUN Ip NS 
PALQSSO IS ‘apUBIS EZURISEQGE D1L[OIIID O10J 
un osisaeiye § aulojjund ayueSios Bun ep 
auaraoid ayo 2onj ej ofdwasa pe epueu IS 2g 
“RSIQADOIA 2 DIALLIE BqQqaIAOp UCU 
*cornawioe’ BomN1O, [TB 2Seq Ul “Ind Opuod—as rund 
Ur Opuearuie ‘eoiNewoed eomO,[[eP arstaoid 
ajjenb ep esiearp muorzelIp ur ayour esedoid ts 
Zon] Bf 2YO BAO Is ‘(BoLaWOIT EDTIO, [IEP SIA 
-o1d atsoyaren aj OUOATIOSap esourUM] TUOIZEIq 
“IA a] Mo Uy) BzUaLayrqUT Ip THJeNb Jed eres 
oquenb tp ezuaiayip eB ‘fuewouay nsenb uy 
“quoIzedy 
-Jip Ip fuewouay fou eULaZUOD s]UEPIAa TUN 
PAO ‘apuo Jad ryZedoad 1s aony Bj yd *ezZUasay 
-1a1UT IP TuSwIOUay Tep EILDETns yrs “1s210d1,T 


sony Bljap qoIzeIyd - SET 


*S OULISYDS OT]NS 
ezUDI9JI9IUI IP WuLLy 21e19Ue8 B soUOp! pub 
2 O10] Ip BN syITUSPI asourWN] NUaTIOs onp 
ayuUsWEMIIS OUODSINyTISOD Qiosed muTsewUT 1]e1 
ZS IPHENINA ruBeuUN *,,¢ pe ,S BP NUsUdAoId 
jsOumUM] IS3eL fap OULaYos O][NS OJessap/oUt 


eur ‘olassaisisa § ayUeTIos ef gu mysoads anp 1 
pU ds SU1Od BA O}]N} YD apa Is BANdy BE 


“pusasg 1p tysseds - zee “Bid 





“Ss OULIAYDS Of OsasseUTUYIT 
Issayid {8s0 vp 1BFex 1 ayo opow ur “(gE “BY “A) 
oneid isenb ojo3ue pe mysoads anp ns o1eprour 
pe S aUaTIos vIJap sony ef QPUBL sYo “(L781 
-88/.1) [usaty esaouRy oolsy [ep odop rue ¢] 
oyezzijear Ny ezUasayioyUr tp eSuvsy sLuinpoid 
ged oyeuorzayiad nid oyou oanrsodsip uq, 
“eZUat 
-2plaqur 1p aSuey ayje “'s owrsayos ojns ‘osony 
OpuLp OULATUIQUIOSIE Is OURASIAWA YD ISSeL 19 
Muaioo 2 2aueToWO ssoUrUNy NUedI0s onp 
|WOD 1$59}S Issa OUBALIIOdWION IS [Oy 1[E] 7 | 
POLO O10f IP BI] NURYSIP ‘rUrTJasoy anp NeoNeId 
queda mo ns *s OULIaYos Opuodas UN 's OULIYOS 
| 9 ajuaTios aje1 en Opusuodiajur pa voreW 
-o1OUOU BSOUTUM] dIUETIOs a}J0j eM OpueZ 
“ZIJN JOST [PU Sumo, asopdur ooisy [ep oven} 
-ye Byoa wud ey sod ny o1ynse ope) UN 
*ajuasios 
pssajs bun Ip miSounul anp aivzzijpad tp 2]ey 
-uauiiads o1ynse [Ns OuRseg IS BZUarO}OVUT 
Ip uawouay oreAsasso Jad tpoyour 1 “Nua1909 2 
aaussowio asoununy musdios anp aezzijvoi 
aiqrssoduit ajuoueoneid opuassa ‘ayo nou Is 





“nuad 
108 9]J9p 2on| VIjap Epuo,p ezzaysuny vyIe 7 IP 
eimsnut Bjfep aurjests ond 1s “(riqeansru 0) Now 
2 P Opuassa ‘ayo OUOIZE[aL 3[e} EP BPeA IS 


Pp 


(sz —— =p’ 


av 
rauOIZejad Ul B]URrpaUL 
Essowe ass2 ep son] BIjEP y EPUO,p ezzaysuN] 
Be a UEsios ajjap eopyauroad suoszisodsrp 























use 


SWIISUT UN aiT]IqQuIs 2 vOISSEID vOfURDOSU I]IP 
MIeouod | asopaati ofsesseoau rpummb o7eIs J 
“(e481 & omjeds oun 
pe ogony ep ossa — Q]’g’z “ed jou owarpoa 
ouwlos — BI]BAL UT a1JUdUT) ONUTZUOD gUOISSIUIS IP 
omds oun pe oSonj Iep aqqesaop ‘oorporsad 
uou oyeuds & oJOW Um Ip auONIea,; rsopusA 
-onur ‘nid ip sad ayo oyiqeysur eutoysts un oJasso 
aqqasAop ‘auom}3j9 uN ep 2 oajonuU yep o}NI 
-1soo ‘orduresa pe ‘oueZoipr ip owroje,J “Hea 
+18 aulessa pe OUY ‘o9jONU [ep BZUEISIP O10] BT 
ayuoureArssaisoid o1muUIUIp & OJaqqaLiaa rpurnb 
2 (SIP ‘wed *A) wonsusewomaje erdicus 
aBIpeL OaqqoIAOp ‘suOIZesajo00R ¥IJOD wun 
Ip eyeJOp ayorivo opuassa ‘quad :(a]0g je ou 
-Ione nauerd 1 awos) voNI|]2 eNqio,un oUuULY 
ISSO 9YO 2qQeJ2AON IS BOISSRIO KOrUBDOOUI eI;Op 
1389] 9] TUOM]9 13ep oour ye Hieyur opuroryd 
-dy ‘oaponu ye ousoye rwoNIaja ysep ojour [F 
sosipiqqn mo e ayjanb ep asisarp o]ou! OuOS 
(voIssejo BorUOOIW eI OIE] I]IqQUAOr) 9105 
je ouroye nauvid fap ojour [I eosIpiqqn mo & 
1339] a] "eet ur gyosed ‘oaNeienb o7N} Joep 
¥ISIA Ip ojund UM ep Ojos O19A 2 Quad oIsonb 
:9]0g |B OuoNe neuvid tap ojjenb e ogojeue 2 
TWONIO]9 Sop oOour pr ayo BsO][e OVP 2 IS 
“@pqemosen es 
-SBUI IP 3 BANUTIU vorIeO Ip o][eor}1ed) juONQaIa 
13 ouejons ‘971q10 aunqioddo ns ‘mo ev oUlO}" 
(oantsod ouSes rp ooreo ayuaUIeOTNIe]a 2 syd 
2 OWOIE [AP BsseUE EI BINY 9s Ul ayUaWIEONeId 
apniysoes ajenb j1) owrssrpooord ayenuss oaponu 
UM Ep ojeurioy 2 owoze,| ayenb jr opuosas (p10y 
-A9YINY [B OMAOP) Opswjaunpd opapoud | SUOPUdA 
-Hosop ‘owoye uN Ip auOrNINsoo BI]e OyeUUZD 
ow owBIqge ‘g*["] “Jed je ‘voneysomeyy uy 
-gorsuenb 
RoruvoDNW «Ip []eyUstUpUoy Nls0UDD AMIE 
aqyuepsengiz ouuss un ep osapoooud outwrooRy I] 
“‘worsnuenb eiioa} eye nese, sueweyeup nid 
‘oyjep 2 IS oul0o ‘muauIoUas Ife} Quad opuos 
-sa :eordoosonjeds istjwue ens ee 2 son] ef 
-[9p ouorssadsip vi]e eLeUUI0R BIO OUIeTSOA 


wayspuenb woruesoeut 
Ip [eJUeWIepuoOy Hyaou0D UNIV - LET 


“BBE BUN yeuoT 
-O}10 fuorzaitp Ul ayezzisejOd OULINSE 9 IsIOATP 


yurutred OUOLIODIAd yenb 2] (OU BUN 29 DUOIZ 
-BAjII B]Jap 1389] TeUIOU 2] ones ayo eun) spud 
ONp Ul apuNds Is ‘O][BISIIO [fF OSJOARINe Isresedoid 
Jou ‘MIesuT son] Ip Ofsey o[ey :ezZUEYsOS UIIOP 
Oyeuoue gyUeWE}IoduIoOD uN eUNIa}op ey 
(como sre ae Ip asse aiejooried un 1p 
ayejop (902 ‘ozienb ‘ayiojzo ouioa) ouryeis 
-H9 azUEISOS oUNo|e Ns ofeMIEU gon] IP O1seRy 
un asapiour opussey ‘pzuasupsfisig sad — 
faqjuanayi aioysedns eB] sosmInsoo 
SYO aeliayeul [9p DUOIZeITL Ip adIpUT,] 2 U 9AO 


u=1 3} 


IMMsit ayo oper 
(saismaig Ip ojosup oyap) } ojosue un opuoco 
-98 ayuaprour s[enyeu sony BUM IP syorpeyour 
wou roysodns 1p ojied ep auorssapfis sad — 
royuowyeur 
-IOU dUaITJO Is eyezzIIejod BsouLWIM] BpUo.UA, 


‘asoywzzyjouv osjif 1p ausou {ft apusid 
‘OULIaYos O[[e aSuNId ayo aony eIJ9P O[]oNUOD Ip 
auorzuny eysanb opusar “Wy eure] ey “gq eurur 
-B] BIJOp Ofjanb e arejoorpuadied 2 osse ons jt 
opuenb o2901q 21210} uN pe OUY ‘essa pe OSIDA 
“BIB BIYY IYO on] B[jep BOrZNpit UN wOOA 
-oid y eururey ejjap ouoizisod eysanb & opads 
IZ QUOIZEIOI BUM syd OLEIYD 2 :2Ja|fe1ed ruOIZ 
-oIp OuULY suIWE] anp a][sp Isse 113 nid oyWeNb 
ONSauW OFUR} OULIOYOS O]]e VALLE Ip 2 BILeS 
-SOARD Ie Ip Opesd ut 2 openb ez] ‘elezziejod aony 
BIjep eUISSAUT oUaTA BIsoNb “y BUTE] BT OUT 
-aY9S 9 g BUTE] eI] DUOdI9]UN Is 1od OpuENH 
“9uoIz 
-RjUatIO ESIOAIp Ip OueId uN Opuoods v}EZZIL 
-vjod sony wun sreN]y ofeosey tp oy oyEyNs 
-H ON]e BIqQqE UOU ,gg asse,[]e OULONe aUOIZ 
-B]OL ENS BUN aUIOD CIETY 2 pa asojvzzuDjOd 
oujiyf Ip swou [I Olep ousIA g eunUE] ITV 
‘asse ouappns [e eiejoorpuadiod ourd un 
Opuosas ByezzyEjod sony UN ‘s OULIaYOS O][e 
BAILLIE po ‘soso q BUTE] eTfep pub o eure] 
BI[aP asse,[jap WoIzep eIjau eI]I9sO 2YD on] 
BR Ojos essed ayuaprour aon] e[J9p suorZET]FOSO 
Ip Wolzenp augur ayjep :eUIfEWIOL Ip OjjeEIs 
-HO OMeUIsHO,[[>p Soren vj HueAL (eUTUE] 
BIsp o1ssayey yep ‘zge “By ur ‘ayuoureoNeUL 
-ayos meyuasoidded) muissinjos nes Ul o}eUr 
-2]SIS OUOS d]009;0UI Mo a] ‘q BUTUIE] BI OTZUOD 











“Wet sed A) 
c nuaae nusuodwos 2puo 
Wonssoumuut 1p auorisoddesaos vjjep eINsI2 susuTEDdoos 
“OIDBUL BIBAIRSSO DUdEA 2y9 2onj Yj I> Jad (eYsneuTewWON 








migesapisuos) 21U98.08 eIj9p MUOYE 4 Yep ESSoUId SUDIA 
‘On| Bj ayD wsuod |s os ‘ateNBiaesow aAsp GoU (a[eINyeU 2N]) 
wyEEZUBIOd PIs UOU 9}U3840s BUN UP ESsIUD ION] P| 24 






DJoos[OU! Ip HENS OUsUsUOD syo sIaZEdseN sjeUOIeW 
Ip SUIWIE] OUOS END { “oIDIUNIOD Jap pIOsTjOd 1. 

Saye auasse aysue ond wzuauadss wSsoIS F] 942 OU IS 
“RUTDUTUUIS IP 255z OJOS UN a1UaAe ‘odonOSTUR O];EISUD UN 2 
(o'souSew 2 omUN|Ze 1p OVeD"IS030q) EUNEULIOS ET (,) 


aprour ony oe} BUA *(,) uOIZededoid Ip ou 
-O1ZaiIp eje aejoorpuadied oiduies isopususy 
-ueul ind ‘oyUauIENUNUOD EIIeA 9Y9 QUOIZeIQIA 
Ip auorzaup vy oo1y9[9 oduies 210132A mo [I 
epuom 2019 ‘vnzzjuvjod uoUu ajDSsassD1] Dp 
-WOAM EP BIMINSOD vIS B1UETIOs eI[ep wssaUs 
gon] e] ayo aLioddns aaop Is ayuUaUIEsIOoIg 
“{]BS49ASeI} OpuO EP ByNINS 
-09 BIS don Bf ZyD Opusuoddns ayiqisusidwios 
aquaureyajiod 2 Esso a0aAUr osjUsU ‘UOIZed 
-aids aqq2iae uou enappns ezuoriodsa,| ‘yeu 
<IpnySuo] 2Bpuo Ep eyMISO9 assoy aon] BI Ig 
“aIp1g042ut 
OUOS aulJDULIO} anp a] ZYD 2dIp 1S auorzisod a]e1 
ur :(07g¢ “Sy *A) .06 IP Ofodue un g eUTW 
-B| BIJEP esse] WOO RULIO] WY EUNUE FIJIP os 
+St,] Opuenb ajususjz3}0} oredwioos 2 ouRUL UBL 
SOSIJOASIYJE IS |g BIODEI] B] YD Spa Is ‘gS aS 
-stjje OusoNe W vue] eB] BION Is ‘sUOIZIsod 
aquapeosid eyyep opuaiied ‘giad vio og (2 
(4. Lg¢ “By “A) ,S Bsouruny 
RIOOKN BI S OUTIOYOS GINS eiooUe eonpoid IS 
‘q PunUEy ETJep OjJanb ze ojajyesed asse o1sdosd jr 
uod vjopusuodsip ‘y vue] Epuoses BY Ss CU 
~19y9S OF 2 q BUM] ef EN sUOdroqUI IS ag (9 
“SS esse,|[e OUIONe g PUNE] ej onb 
-UNWOD OPURIONI BBA UOU ESOUTUM] EIISUa]UT 
mo ey (e7g¢ “By “A) Ss OUWLeYDs O]MS ,g BSOU 
-{] BOOeT] BUN BAJOSSO Is ‘g BUTE] BINS 
ayuaUeUIOU aprour “sg, sUO;QUNd azUaTI0s 
Bun ep ajuatuaaoid ‘sony rp o]jauued un og (0 


sendes oyuenb 

asearasso ond ig “(ig¢ “Sy ur ojeIs3oyeN) 

QsSe OJBUIWIOJOP Usq UN OMUYop wIsor amd 

Ipumb mo sod 2 ojfeysto ep essejye oquoW 

-epejjesed syeySe1 ‘y pe q ‘oulutey "Mos onp 
OUBAROIL IS (;) BUT]EWIO) IP O]]eISTIO UN eq 

“Lge “By 

Ul BIeNsNY[! eZustadsa,; BANBOIPUT aTUIUIIL;OO 





‘suyewuor ajjap ezuayiedsy + ge “B14 


git 


=> 








@ | 
fl 


«0 

9 
= 

a 


we 





ol 
= + 











a | HiT | xk 
By Hd 
AVA 


ef | x 


ed 




















a 


-Hied 2 odoos 2]e] & :]]eSIaASE4] apuO aqjap ou 
~OS — a]eprosnuis 9339] woo ajiquiieA *oo11119;2 
odures oamedsi jep oyezzisay7e1v9 OWeIuOddns 
ayo—asouyumy apuo aj oy9 aiesysowrp ond Ig 


“auoizes 
-edoid 1p auoizanp eye aiejooipuadisd aidutes 
IsopuausjueW ind ‘syUsWenuNUOD BEA suOIZEIq 
-IA Ip 2uoIzeuIp eB] Opuenb ‘e;ezz1sejod uou — 
‘(euoizpzziavjod Ip ounid 1p awou [I ep Is Ind B) 
ossy ouvid un pe ajuauiejoorpuadied aiduias ouaia 
“Av pa (auoizpgia Jp oupid 1p awiou |! spusid 2y9) 
ossy ouvid un ul einusjUO0D aiduies 9 auOIZRIq 
-IA Bf 2010 ‘quURIsOD ouaNURUI Is — oUoIzededoid 
Ip suoramp eye tsajodi sad ajeusou — duoiz 
-BIQIA Ip suOIZaJIP Be] Opuenb ‘eezzejod — 
2949889 
tod ond epuo,] I]esi2sez] apuo ajjap Ose> [aN 
“010 
Ip Bi) WeuIOU OUOSs sUOIZesedoid Ip a auOIZEIQ 
-IA Ip ouomzastp e[ Opuenb ‘yessaasesy apuo — 
touow 
-ededoid ip auoizaiip eB] UOD apiouIOd guOIZeIGgIA 
Ip ouOIZemp eB] Opuenb ‘yeurpnz!Su0y apuo — 


UL OUOPIAIP Is apuo aT 





ws 


